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(~brmerly Medical House O~cer,  The Johns Hopkins Hospital.) 
Inflammatory  changes  in  muscles  have  long  been  recognized  as 
occurring independently or in connection with certain diseases.  Hun- 
ter  (1)  is  said  to have  described cases of myositis  in  1784  and  to 
have  noted  the  insusceptibility  of  muscular  tissue  to  inflammation 
and  its consequences.  I  have been unable to find any such reference 
in his writings.  During the past century cases have been published 
in many different countries  and  a  considerable  amount  of literature 
is to be found on this affection. 
A  multiple  muscle  inflammation,  however,  presenting  also  other 
well  known  symptoms,  was  not  described  as  such  until  1887.  In 
that  year  E.  Wagner  (2)  of  Leipsic,  Unverricht  (3)  of the  Poly- 
clinic  at  Jena,  and  Hepp (4)  of  Kussmaul's  clinic  at  Strasburg, 
almost  simultaneously  reported  cases.  Though  Wagner's  case  was 
first  published,  it  was  in  reality  the  last  seen,  for  Hepp  made  his 
observation  two months  previously  and  Unvcrricht's  case  had  been 
noted  seven years before either  of the  above two.  The  pathological 
findings,  with  a  meager  history of this  last  case,  were  presented  by 
Marehand  (5)  to the  Schlesische  Gesellschaft fiir  vaterl~nd.  Cultur 
on October 2~, 1880, and later appeared in  the society's transactions 
and  in  the  Breslauer  ~rztliche  Zeitschrift  of that  same  year.  The 
case  has  caused  a  good  deal  of  confusion  among  writers  on  this 
disease.  Herrick  (6),  Jacoby  (7),  and  others  have  described  it  as 
another case of an earlier observation, while Lewy (8)  thinks  it is an 
additional one which Unverricht has later more fully reported.  This 
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made the date of seeing the patient  a  year later  than  it should have 
been.  Yet  a  careful  examination  will  convince  one  that  the  same 
ease  is  dealt  with.  Hepp's  ease was  also  reported  by Henry Jack- 
son  (9)  of Boston in 1887--a fact which seems to have been entirely 
overlooked. 
Before these observations we find two others  which,  although  rep- 
resenting  eases  rather  meagerly  described  and  otherwise  diagnosed, 
should undoubtedly be considered as bearing on this disease.  I  refer 
to a case seen by E. Wagner  (10)  in 1863, and to a later one observed 
by Potain  (11)  in  Paris.  They were  diagnosed  at  the  time  as  in- 
stances  of  periostitis  and  an  atypical  form  of glanders.  Following 
the  publication  of the  first  three  reeognized  instanees  Jaeoby  (12) 
and LSwenfeld  (13')  gave additional eases and discussed the previous 
papers on the subject.  A  little  later  Unverricht  (14)  presented the 
clinical  history  of  another  ease,  which  differed  front  those  pre- 
viously reported  in  terminating  favorably.  The  close association in 
this  patient  of  dermatitis  with  a  multiple  muscle  inflammation  led 
Unverrieht  to  eoin  the  term  Derrnatomyositis,  which  has  been  fre- 
quently adopted to designate this affection.  Boeek (15)  and  Str[im- 
pell  (16)  subsequently  published  other  eases,  the  latter  giving  an 
excellent account of all that  was known  of the disease. 
In  the  following  years  many  German  writers  reported  so-called 
eases which were subjected to  a  critical  examination  in  1896  by R. 
Pfeiffer  (17),  and  the histories  given by Schne]l  (18),  Lewy  (19) 
(three out of his four eases), Fraenkel  (20), Buss  ('21),  Herz  (22), 
Albu  (23),  Sehultze  (24),  and  Sehultzen  ('25)  were,  rightly  we 
think,  adjudged  as  atypieal  and  belonging  to  another  disease.  The 
eases  of v.  Kornilow  (26),  Jollasse  (27),  and  Thiele  ('28)  can  be 
set  aside  on  the  same  grounds.  Neubauer's  ease  (29)  more  nearly 
resembles polymyositis haemorrhagica.  During these years, however, 
Fuckel  (30),  Senator  (31),  Lewy  (32),  KSster  (33),  and  Kell 
(34) ~  have given us undoubted examples of the disease, while Gowers 
1Two  of  KelPs  three  cases  have  not  been  added  to  our  list  as they  were  of  a 
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(35)  has reported a  case which probably should not be classed here, 
as  it was  associated with a  polyneuritis.  :More recently Frohmann 
(36),  Bonnet (37),  Lepine  (38),  Janowsky and Wyssokowicz (39), 
Bacialli  (40),  Oppenheim  (41),  and  Christen  (42)  have  added to 
the number already recorded.  Forcheimer's case  (43)  I  have  also 
placed in this list,  although it is not as typical as the others.  It is 
interesting to note that one of Oppenheim's cases, reported four years 
ago as a typical instance of this affection, now presents all the symp- 
toms  of  scleroderma.  During  the  past  two  years  Vincent  (44), 
Schiiller  (45)  and Jessen  (46)  have likewise published histories of 
patients with polymyositis, but none of them had the special type of 
disease which would entitle them to admission to our group.  From 
time to time different writers have collected the previously existing 
cases but,  with the exception of Lorenz  (47)  and R.  Pfeiffer (48), 
they appear to have done so without any discrimination.  Lewy was 
able to find twenty-one cases in 1893, while KSster, three years later, 
added two  more  to  that  number.  Both  of  these writers,  however, 
included atypical cases and those of a  closely allied affection--poly- 
myositis haemorrhagica. 
We  have  found,  including  our  own,  twenty-eight  quite  typical 
histories,  which  are  classified  according  to  countries  as  follows: 
Germany,  19;  France,  2;  Sweden,  2;' Italy,  1;  Cuba,  1;  United 
States, 3; total 28. 
Gowers' case is the only one as yet observed in :England.  In Italy 
two cases of polymyositis haemorrhagica have been described and one 
of dermatomyositis, while, though several writers have writen on this 
affection,  the  only  case  yet  published  in  Russia  (49) 3 belongs  to 
another type of myositis. 
Dermatomyositis may be defined as an acute, subacute, or chronic 
disease  of  unknown  origin,  characterized by  a  gradual  onset  with 
vague  and  indefinite  prodromata,  followed by  oedema,  dermatitis, 
and a multiple muscle inflammation. 
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ETIOLOGY.--On this point we are as much ifi the dark as were the 
three writers who first described the disease.  Hepp and  others have 
spoken  strongly  in  favor  of  its  being  due  to  an  infection  and  the 
presence of a  splenic tumor,  fever,  and  angina,  seem to support this 
view.  From  Senator's  time  the  following  three  theories  as  to  its 
origin have been advanced : 
I.  It  is  due  to  a  specific  microorganism  (vegetable  parasite). 
This view is gradually losing ground.  Bacteria have been frequently 
sought for in the inflammatory oedema and in the tissues, with nega- 
tire results in every instance save one  (Baeialli's  ease),  and  cases of 
this disease reported as being due to certain bacteria have been shown 
to belong to another  class of muscle inflammation.  Bauer  (50)  and 
Georgievski  (51)  have  recently  reported  cases  of  the  allied  affee- 
tion--polymyositis  haemorrhagica--whieh  were  probably  due  to 
Staphylococcus pyogenes aureus  and  Staphylococcus pyogenes albus, 
obtained  in  pure  cultures  from  the  tissues.  In  Baeialli's  case~ 
however, the Staphylococcus pyogenes albns was said to be very much 
attenuated  in virulence,  tIis findings,  as well as  Georgievski's,  can 
hardly be considered as eonehsive in view of the universal  presence 
of Staphylococcus albus in the deep layers of the skin  (Thayer). 
II.  It is due to an animal  parasite.  This idea was first advanced 
by Unverricht,  who thought'the  parasite  might  belong to the  grega- 
rinae.  In  support  of  this  theory  L.  Pfeiffer  (5'2)  states  that  the 
muscle findings in this disease are similar to those seen in the muscles 
of horses and dogs infected with gregarinae~ and he says that Virchow 
(53)  has  mentioned  cutaneous  rashes  in  hogs  that  were  similar  to 
the changes in the skin occasionally found in dermatomyositis.  The 
only  instance,  however,  in  which  these  parasites  were  found  in 
man  was reported  in  1891  by Xlebs  (5~)~  who observed them  in  a 
case of muscular  atrophy,  where they were at first taken  for muscle 
nuclei.  ~Negative results have attended the search for them in seven 
cases,  in two of which  L.  Pfeiffer also examined  the  sections.  This 
unsuccessful quest Pfeii~er would explain  as due to the fact that  the 
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tate against a ready recognition of the parasite.  They may be pres- 
ent but be overlooked, or,  although they can cause a  muscle inflam- 
mation by their presence or their toxin, the muscles containing them 
may escape microscopic examination. 
III.  It  is  due to  a  toxin.  This  view was  given prominence by 
Senator,  to whom it was suggested by his second case, which began 
with  symptoms of gastro-intestinal  irritation  after the  patient  had 
eaten stale crabs.  Kell's case is also somewhat similar, the symptoms 
appearing a  few hours after the ingestion of fish.  No gastro-intes- 
tinal symptoms were here noted.  In addition to these, Boeck's case 
has been put  in this  group,  inasmuch as  the disease was observed 
after the energetic rubbing of copaiba balsam into the skin.  ]~oeck, 
however, does not consider this point to have any etiological signifi- 
cance. 
KSster  (55)  suggests that the symptoms may be due to a primary 
implication of the vascular system.  On this assumption Lepine has 
proposed the term Angiomyositis.  It  is  interesting to  note  in  this 
connection  that  Rosenblatt  (56)  has  described  a  case  resembling 
dermatomyositis, which  showed thrombus  formation  in  the  vessels, 
degenerative changes in the vessel wall with fibrin and leucocytes in 
and about the vessel wall. 
Cold and fatigue are said to play a very minor part, though occa- 
sionally, as in our case, they seem to be exciting causes. 
Distribution.--Cases have been reported, as has been already noted, 
in the United States and in a number of ]~uropean countries. 
Race.--The  Anglo-Germanic has furnished most of the instances, 
followed by the Latin  and  Scandinavian.  Our  patient  is  the only 
case in the Negro yet reported. 
Season.--The  time of year seems to have no connection with the 
disease.  Ten were attacked in the winter,  five in the spring,  eight 
in the summer and five in the autumn. 
Sex.--The  affection  has  been  observed  in  seventeen  males  and 
eleven females.  Its  distribution among the sexes is  probably about 
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Age.--The disease is usually met with in middle life, though cases 
at both extremes are found, e. g., LSwenield's and Fuckel's cases. 
~O~BID  A~ATO~Y.--Of  the  seventeen  fatal  cases  autopsies  have 
been performed in all but seven, and in four of these the excision of 
a piece of muscle was allowed.  We have consequently a  fair amount 
of data on which to base our conclusion as to the changes found in this 
disease. 
With the exception of an enlarged and soft spleen, the pathological 
changes are limited to the muscles.  Any or all may be attacked.  It 
was early stated  that  the muscles of the  eye, tongue,  heart  and  dia- 
phragm  were exempt, but later  investigation has  shown that  the eye 
muscles were  implicated  once  (Str[hnpe]l's  case);  the  tongue  three 
times  (Jacoby's,  Striimpell's  and  KSster's  cases);  the  heart  appar- 
ently twice (Kell's and one of Oppenheim's cases), and the diaphragm 
five  times  (Striimpell's,  KSster's,  Senator's  second  case,  Wagner's 
second case, and Janowsky's and Wyssokowicz's case).  Batten  (57) 
states  that  the  masseters  usually  escape.  They were  implicated  in 
Boeck's, Striimpell's  and Unverricht's  second case. 
The  skin covering the muscles is firm  and hard  on palpation  and 
does not pit on pressure, though oedema is usually present,  but may 
be slight,  as  in  Jacoby's case.  On  section the  subcutaneous tissues 
present a firm, tense oedema and are usually infiltrated with a yellow- 
ish serous fluid. 
~Iacroscopica]ly  the  muscles  may  exhibit  extensive  changes,  as 
Unverricht has shown in an illustration  of their  gross appearance in 
his  first case.  The muscles are  swollen,  pale  red,  or  pale yellow in 
color,  or  may  reveal  occasionally yellowish gray  or  diffuse  reddish 
streaks.  Itepp  considers  the  muscles to  resemble  those  of the  dog. 
They are often strongly infiltrated with serum and quite moist.  In 
consistency they vary, being hard  and firm or soft and boggy.  They 
may be quite friable. ~  They are without lustre and of a  dull opaque 
appearance.  Haemorrhages  are  occasionally seen  in  them.  ~iicro- 
scopical]y the changes are those of a  parench~natou s and  interstitial 
Sin Hepp's case the left rectus muscle  was  found  ruptured  at  the autopsy. Walter Ralph Steiner  413 
inflammation  and  may vary in  extent,  being either  focal or  diffuse. 
Again, the different muscle changes may be seen occurring in one and 
the same fiber.  These are frequently separated from one another by 
the existing oedema or the presence of mononuclear and polymorpho~ 
nuclear  leucocytes.  Small  haemorrhages  may  also  be seen  between 
them.  The fibers themselves are found in all stages of degeneration. 
They  are  swollen,  coarsely or  finely  granular,  hyaline,  or  waxy-- 
occasionally  fatty.  The  striae  are  normal,  indistinct,  or  invisible. 
Longitudinal  or  cross  cleavage  of  the  fiber  has  been  found,  and 
vacuoles have been described in four instances.  In many cases there 
is an  increase  in the number  of muscle nuclei.  Typical interstitial 
loci  of  small  round  cells  are  found  in  the  perivascular  connective 
tissue and,  to a  lesser extent,  between the muscles.  In the  subacute 
and  chronic  cases  the  increase  in  connective  tissue  may  be  quite 
marked in both the perimysium externum and internum,  and solitary 
muscle fibers in the process of degeneration may be seen surrounded 
on all sides by connective tissue.  In five cases the blood-vessels were 
somewhat dilated and filled with blood. 
Wagner  has  described  new  muscle  formation  as  taking  place  in 
some of the fibers that had undergone waxy  degeneration,  while Sen- 
ator has  noted an abnormally large nmnber  of muscle spindles,  two 
or three being found in each section.  Senator,  Pfeiffer and  Lorenz 
consider the  acute interstitial  changes  to be primary  in this  disease, 
and  the  degenerative  muscle findings  to  occur  chiefly in  the  second 
stage.  They base this  assertion  on  the  reports  of  the  different  ob- 
servers of the pathological processes here met with. 
Illustrations  of the microscopic changes are given by Wagner  (in 
his  second case),  Jacoby, Striimpell,  and  Senator.  For the  detailed 
findings described by each writer see the table to be found at the end 
of this  article. 
In  seven  of  the  autopsies  broncho-pnelunonia  was  found  as  a 
terminal  infection. 
SY~PTO~s.--The disease generally attacks persons in the prime of 
life and in the best of health.  Fuckel's case, however, was noted in a 
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girl after an attack of measles,' and both of Wagner's cases had  pul- 
monary tuberculosis, the second one having tuberculous ulcers of the 
intestines.  Senator's second patient  was a  diabetic. 
The onset is almost always gradual with the  prodromal  symptoms 
of malaise,  weakness, anorexia,  or headache.  Vomiting  was seen in 
two cases.  These  symptoms may be of several days  ~ to three weeks' 
duration, or even longer, as in one case.  Occasionally they are absent. 
Pain.--Vague rheumatoid pains are next complained of, as well as 
a stiffness or rigidity in the extremities and back.  These pains quick- 
ly  take  on  a  more  definite  character  and  become  localized  in  the 
muscles.  Different  muscle  groups  are  then  successively  attacked. 
Eventually the whole skeleton musculature may be implicated.  Later 
in the disease the pains are more severe and prevent the patient from 
making  the slightest movement. 
Fever is soon noted.  It is usually o£ moderate  intensity,  and  re- 
mittent  in  character  in  the  later  stages  of  the  disease.  It  rarely 
exceeds 104 ° F.  Just before death it may rise several degrees. 
Oedema.--With  the  fever oedema appears  and  ~  may implicate  the 
whole  body  and  extremities,  the  latter  presenting  at  times  a  most 
ungainly appearance.  • It is generally first seen on the face, especially 
about the eyelids.  After the skin inflammation is noticed, it becomes 
more intense  and may remain  localized over the  affected muscles or 
spread to surrounding  parts.  The wrists and ankle-joints are usually 
spared. 
Dermatitis.--Dermatitis  is  an  early  symptom  and  varies  greatly 
in character, being in different cases an erythema, a pseudo-erysipelas, 
an urticaria,  a roseola, or an inflammation resembling erythema nodo- 
sum.  It  may  spread  continuously  or  remain  limited  to  the  parts 
where it is first observed.  At times it occurs only later in the disease. 
Profuse  perspiration  and  an  enlarged  spleen  usually  accompany 
the other symptoms. 
4 It is interesting to note that Jessen  has  but recently  reported a  case of polymyo- 
sitis following  measles  (loe.  eit.)  It  is not typical enough,  however, to  be  classed 
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Nervous System.--•o  disturbances of sensation are, as a rule, met 
with, and the nerves are not tender on palpation.  The knee-jerks and 
the  electrical  reactions  are  usually  either  normal  or  diminished. 
Lewy got a  partial  reaction of degeneration in his case. 
Stomatitis and angina are at times seen, either early or late, in the 
disease.  In  Lewy's case  and  in  four of  Oppenheim's  ulceration  of 
the mucous membranes was observed.  On this  account the latter has 
coined the word dermato-mucoso-myositis to more rightly name  this 
disease. 
The urine is usually normal but may contain albumin. 
The course may be characterized  by improvement  and  relapses  in 
the subacute and chronic cases, and  atrophy of the muscles may also 
be here observed.  In four cases pigmentation  of the skin was found 
after the dermatitis had  disappeared. ~ 
Complications.--As  stated  above,  pulmonary  tuberculosis,  tuber- 
culous  ulcers  of the  intestines,  and  diabetes  are  complications  that 
have been met with.  Acute haemorrhagic  nephritis  was observed in 
Senator's  second case,  while  Jacoby's patient  had  acute cirrhosis  of 
the  liver.  In  seven  instances  broncho-pneumonia  was  found  as  a 
terminal  infection. 
Prognosis.--As  all  the  muscles  in  the  body may  be  implicated, 
including those of respiration  and deglutition,  death may result from 
suffocation or broncho-pneumonia.  Out of the total number of cases 
(twenty-eight  in  all) seventeen terminated  fatally,  so that  the  prog- 
nosis  must  always  be  grave.  The  outcome  was  fatal  for  the  two 
patients in the two extremes of life. 
Diagnosls.--As  a  rule  no difficulty will be experienced in  typical 
cases.  Diseases  presenting  somewhat  similar  symptoms  are:  1. 
Trichinosis ; 2.  Ncuromyositis ;  3.  Infective myositis ;  and  4.  Syphi- 
litic  myositis.  In the  first  the  initial  gastro-intestinal  disturbances 
and the discovery of trichinae  in the stools and excised muscle;  in 2 
the chain of nervous phenomena and the absence of a dermatitis ; in 3 
b For detailed account of the special symptoms,  one is referred to Lorenz~s excellent 
and exhaustive  article  or  to  Oppenheim's  last paper. 416  Dermatomyositis,  with  Report  of  a  Celse 
the presence of a focus of infection with the bacteriological report on 
the muscle examination;  and in 4  the history of the patient  and the 
objective  findings  will  generally  sufficiently  differentiate  the  affec- 
tion.  It  is  also well to bear in mind  that  one of Oppenheim's  cases 
turued  out,  four years later,  to be a  typical example  of scleroderma. 
Treatment.--This  should be chiefly directed  to the  relief of pain 
and to the keeping up of the patient's nutrition.  Various analgesiacs 
have been tried for the former object but no particular drug employed 
has as yet been found to offer any especial advantage over the others. 
There is no specific treatment. 
From the general  observations upon dermatomyositis we now pro- 
ceed to the detailed consideration of our ease. 
CAsE.--John  E.,  aet.  31  years  (~[edical  History  No.  9632), 
laborer,  a  dark complexioned negro, was admitted to the 5ohns Hop- 
kins  Hospital  ~'[arch  7,  1899,  complaining  of  soreness  in  his  ]egs, 
chest, and hands, swelling of his muscles and inability to use them. 
Family History.--Unimportant. 
Previous History.--The  patient  had  measles  and  whooping-cough 
as a  child.  He also gave a somewhat vague history of malaria  four 
years  prior  to  admission  to  the  hospital.  He  had  had  gonorrhoea 
nine or ten years ago.  The attack lasted about seven days ; there were 
no  complications.  He  denied  syphilis.  He  used tobacco sparingly 
and was a moderate beer drinker. 
Wor/~.--Had  been  working  almost  constantly  since  a  boy in  the 
stone quarries of Baltimore.  His work had been that of a "trencher" 
and had obliged him to be exposed to all kinds of weather.  He had 
often been drenched through  by the snow or rain. 
Food.--He had  always had  a  special fondness for beef and  pork. 
Had also eaten a good deal of sausage, bologna and especially blood- 
pudding.  He would often make  a  meal off sausage which he would 
huy uncooked to  carry with  him  to  work and  eat  in  that  condition 
for his noon-day meal. 
Present Illness.--About  six weeks before admission he was obliged 
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fered from pain in his chest muscles.  The onset of his disease began 
sometime before this  but he  did not know the  exact date.  He first 
noticed that the sole of his right foot pained him,  especially on walk- 
ing.  It  seemed  also  somewhat  swollen.  From  here  the  pain  and 
swelling travelled up to the calf of that leg, then into the thigh,  and 
finally to the hip.  Soon after this--about  one week, he thinks--his 
left  leg was  similarly  affected.  From  here  the  pain  and  swelling 
went to his chest. 
The patient  stayed at home for about four weeks, either  in bed or 
sitting up in an easy chair.  At the end of this time he went to work 
again but found he could do nothing,  for his arms were very sore and 
weak.  Both arms were then affected like the chest and lower extremi- 
ties.  The pain and swelling began in the right hand and went to the 
forearm,  and  arm,  successively.  The  left  arm  was  next  similarly 
affected.  He described the pains as a  " burning like the toothache," 
and said they were mostly present when he moved. 
For  about  a  year he  had  been  somewhat  troubled  with  shortness 
of breath,  lie had some nausea and several attacks of vomiting dur- 
ing the present illness but none at the onset. 
Recently he had been voiding large quantities  of urine,  sometimes 
being  obliged  to  get  up  as  many  as  six  times  at  night  to  urinate. 
There was no ardor urin~e,  but often a sharp pain during micturition 
and at times a sudden stoppage of the flow. 
He had not had any diarrhoea or abdominal pain. 
On  admission  the  temperature  was  100.2 ° F.,  respirations  18, 
pulse 52. 
Physical Examination.--Patient was a  stout, well developed man 
and lay in bed in dorsal decubitus.  His expression was dull and list- 
less.  Lips and mucous membranes were of good color;  the conjunc- 
tivae  were  muddy,  but  not  jaundiced.  Pupils  were  equal  and  re- 
acted to light  and accommodation.  The eye movements were normal 
and no pulpiness  was noted about the lids.  There was no oedema of 
the  face or body and  no  implication  of the  muscles  of mastication. 
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tion.  No muscle atrophy detected.  ~o swelling of the nerves.  No 
sensitiveness  to  pressure  of  the  nerve  trunks,  and  no  disturbances 
of sensation. 
Thorax.--The  pectoral muscles stood out rather prominently and 
seemed swollen.  Some pain was complained of on palpation.  The 
interc0stals were apparently not implicated. 
The  lungs  and  heart  were  practically  negative  on  examination. 
The pulse was 56 to the minute, regular in force and rhythm, and of 
good volume and tension.  There was slight thickening of the vessel 
wall. 
Abdomen negative.  Spleen not palpable. 
Extremities.--No  oedema  noted.  Flexion,  extension,  adduction 
and abduction slight on account of the pain caused.  The calf muscles 
were held very much contracted, and seemed to be quite swollen.  The 
patient complained of much pain and tenderness in them as well as in 
the muscles of the thighs, forearms, and arms.  In these latter regions 
the contractures and swellings were not as prominent, except in the 
triceps.  Palpation was unsatisfactory on account of the pain elicited 
and consequently a rigid examination could not be made.  The mus- 
cles apparently were hard and firm.  ~en  the patient lay quiet and 
motionless  in  his  bed but  slight  pain  was  complained of.  Marked 
linem atrophicae were seen on the flexor surfaces of both  arms, espe- 
cially about the elbow-joints.  The grasps of both hands were feeble 
and  the  act  was  attended  with  pain.  The  dynamometer did  not 
register in the right hand and only just registered in the left.  The 
knee-jerks were slightly increased.  When the patient endeavored to 
sit up in bed he held his back and legs very rigid.  Great difficulty 
was experienced when he attempted to button his clothes.  His  gait 
was extremely unsteady and walking seemed very painful to him. 
There was slight general glandular enlargement. 
Blood  Examination.--Red  blood-corpuscles,  5,788,000;  white 
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The differential count was as follows: 
Small  mononuclears  ..................  18,00 
Large  mononuclears  ..................  9.75 
Transitionals  ........................  1.25 
Polymorphonuclears  ..................  64.25 
Eosinophiles  ........................  6.75 
The leucocytes were counted daily for about three weeks and aver- 
aged about 8000, the highest count being 12,800 on March 12.  The 
red blood-corpuscles remained about the same as at the first examina- 
tion but the haemoglobin decreased somewhat in percentage.  Differ- 
ential blood-counts were made from time to time and showed but little 
change.  The last count, made two days before the patient's discharge, 
was as follows: 
Small  mononuclears  ...................  19.00 
Transitionals  [  5.00 
Large  mononuclears  .............. 
Polymorphonuclears  ..................  69.00 
Eosinophiles  ........................  7.00 
Shortly after his admission,  as the suspicion of his having trichin- 
osis was entertained,  a  small  piece of his  left gastroenemius  muscle 
was  excised  under  cocaine  anaesthesia.  The  examination  of  this 
teased  in  salt  solution  was  negative  for  trichinae.  The  individual 
muscle  fibers  showed  marked  degeneration.  They  were  studded 
with  minute  granules  which  varied  slightly  in  size  and  looked like 
fatty granules.  Many of the fibers had lost their transverse striation. 
There  appeared  to  be  a  distinct  increase  in  the  number  of  muscle 
nuclei.  The connective tissue was increased in amount and in places 
showed well-marked  cellular  infiltration.  The  further  examination 
of this muscle will be elsewhere described. 
After the patient had been in the hospital about two weeks the pain 
and muscle tenderness subsided, so that he could be up and about the 
ward.  I~Iis gait was, however, extremely unsteady and walking was 
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far apart and frequently he had to use a chair to guide himself with. 
No Romberg symptom was at any time observed. 
On March 18 three small nodules were noted on his hands.  They 
were  about  the  size  of  a  split  pea  and  looked  somewhat  like  ache 
pustules.  They were situated:  (1)  At the junction of the first and 
second phalanges  o£ the  left thumb;  (2)  in  the  mid-metacarpal  re- 
gion  of the  right  thumb;  and  (3)  in  the  mid-metacarpal  region  of 
the right little finger.  Pain was complained o£ in them, especially at 
night.  To the touch they were quite hard and firm.  One was excised 
for microscopic examination  as will be later,  mentioned. 
The electrical examination made by Dr.  Thomas "was difficult on 
account  of  the  pain  which  contractions  of  the  muscles  caused.  A 
good contraction could be brought out with moderately strong faradic 
currents applied to the nerves and by direct stimulation of the muscles. 
When the muscle was stimulated by the faradic current  it remained 
in  a  continuous  tetanic  contraction  for  several  seconds.  This  was 
not  observed when  a  moderately  strong  galvanic  current  was  used. 
When  either  pole of the galvanic  current  was placed over the  nerve 
(the  ulnar  at  elbow)  and  the current  gradually increased,  pain  was 
complained of and the muscles were thrown  into tetanic contraction. 
This contraction was not confined to the muscles supplied by the nerve 
but seemed to be due to voluntary effort on account of the pain.  In 
this case it was most marked in the triceps." 
On April 8 he complained of a " feeling as if something was crawl- 
ing  down from  the  elbows of each  arm  to  the  fingers."'  This  was 
especially  noted  at  night.  After  about  eleven  days  this  symptom 
disappeared and the patient  seemed to have better use of the muscles 
of his arms.  The grasp in both hands then, though stronger, was still 
quite feeble.  The pain in the muscles had entirely gone. 
The  electrical  examination,  made  a  few  days  later,  showed  no 
change except that  the muscles were no longer thrown  in.to  a  tetanic 
contraction by the faradic current.  About this time Dr. Osler noticed 
a  distinct  myotonic  contraction  when  the  patient  grasped  a  round 
* Noted  also in the  cases of  Hepp  and Lewy,  as well as in  Wagner's  second  case. Walter Ralph  Steiner  4=21 
object.  The  object was  grasped  but  could  not  be  dropped  and  his 
fingers fully extended.  This was more observable in the right than in 
the left hand. 
From  then  on  till  his  discharge,  on  May  2,  there  was  nothing 
special to record save that his strength was returning rapidly. 
The  urine  on  admission  was  pale  amber  in  color,  clear,  1023  in 
specific gravity,  acid  in  reaction,  negative  for  sugar  but  contained 
albumin  to  the  amount  of  0.15  per  cent.  There  was  no  apparent 
sediment.  Microscopically  a  few hyaline  and  granular  casts  were 
found.  The urine gradually cleared up and at the last examination, 
made  just before the  patient's  discharge,  there  was  only  a  trace  of 
albumin and no casts were seen. 
Temperature on admission was 100.2 °.  It was normal the next day 
and so continued till March  12, when, without any apparent  reason, 
it rose to 101.8 ° .  It was normal again after three days and remained 
so till the patient's  discharge  (May 2,  1899). 
His  subsequent  movements  were  lost  track  of  for  about  a  year, 
for,  although  he promised  to  come daily to the  dispensary  for elec- 
trical treatment,  after one visit he disappeared.  He was not known 
at the address he gave us. 
He was admitted again to the Johns Hopkins Hospital on February 
10,  1900,  complaining  of cough,  soreness in his  arms  and  weakness 
(Medical History No.  10,905). 
Present  Illness.--After  his  discharge  from  the  hospital  he  had 
remained  quite well and was working in a  stone quarry,  hammering 
stone,  until  nine  weeks previous.  The  present  attack  occurred,  he 
thought,  because he got overheated on a  warm  day.  Dizziness  with 
impairment of vision were the first symptoms.  These symptoms came 
on suddenly  and  obliged  him  to  stop work.  Since  then  he  had  re- 
mained at home and had complained of soreness and weakness of the 
trunk and extremities, especially of the right arm and of the left arm 
at  the  shoulder.  He attributed  the  trouble  in the  arms  to  the  fact 
that he used these muscles most and believed the muscles most used 
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this soreness and weakness.  In addition to the above described symp- 
toms he had suffered considerably from muscular cramps 7--usually 
in his right arm.  The forearm would be flexed on the  arm during 
these attacks and the fingers partly bent and held close to each other 
laterally.  The cramps  generally lasted from ten to  fifteen minutes 
but were sometimes of longer duration.  He did not know how fre- 
quently they occurred, but they were never felt in both legs or both 
arms simultaneously.  Pain, not of the cramp-like character, was also 
complained of in the muscles,  especially of the  right arm.  It was 
worse  on  moving  about,  but  was  sometimes  present  when  he  was 
at rest. 
Had had some attacks of vomiting, especially after eating meat or 
a good deal of food during his present illness.  About ten days before 
entrance to the hospital he had  a  shaking chill. 
Physical Examination.--The  patient looked lethargic.  Pain was 
complained of when the pectoral muscles were palpated.  They felt 
very  soft  and  flabby,  even  during  strong  contraction,  as  did  the 
muscles elsewhere.  Although the muscular deveIopment seemed enor- 
mous there  was  marked  loss  of muscular  power.  No  oedema was 
noted;  the spleen was not palpable.  ~fyotonia was not present. 
iV-easurements  of Arms  and  Legs  in  Centimeters. 
Right.  Left.  Right.  Left 
Forearm  ..........  31.5  31.5  (Forearm  .........  32.5  32 
Arm ..............  34.5  34 
Calf  .36.5  34  C°ntracted ~  Arm 
39  37.5 
.............  Calf  .............  39  38 
Mid-thigh  .........  57.5  57  L Mid-thigh  ........  61  59 
Blood  Examination.--Red  blood-corpuscles,  6,600,000;  white 
blood-corpuscles,  4300;  haemoglobin,  80  per  cent. 
Differential blood-count : 
Small mononuclears  ...................  32.7 
Large mononuc]ears  ...................  7.0 
Transitiona]s  .........................  2.0 
Pol~nnorphonuclears  ...................  5  3.3 
Eosinophiles  .........................  5.0 
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Electrical  Examination  by  Dr.  Thomas  showed  that  the  facial 
nerve  responded to  a  very slight  strength  of the  faradic  current  on 
both  sides.  Direct  stimulation  of the  muscle caused  a  tetanic  con- 
traction  which  persisted  for  several  seconds  and  with  stronger  cur- 
rents much pain was elicited.  With the galvanic current an ordinary 
contraction was obtained if the current was weak, but a  tetanic  con- 
traction  if the current was of moderate strength.  Direct stimulation 
of the platysma by the faradic current gave a tetanic contraction which 
lasted  for  several  seconds  after  the  stimulus  was  removed.  The 
brachial  plexus  gave  with  the  faradic  a  tetanic  contraction  of  the 
muscles supplied by it.  This  persisted for several seconds after the 
current  was  broken.  Direct  stimulation  (faradie)  caused  tetanus 
of the portion of the muscle stimulated and the contraction persisted. 
On stimulating with the galvanic current the right ulnar nerve at the 
elbow a  sharp,  quick contraction was obtained which  subsided when 
the  current  was  broken.  Repeated,  quick  galvanic  stimulation  did 
not throw the muscles into tetanus, even with a fairly strong current. 
Direct  stimulation  of  the  right  external  poplitea]  nerve  caused  a 
contraction  of  the  muscles,  particularly  of  that  portion  under  the 
electrode.  This  contraction  persisted  some  time  after  the  current 
was  broken.  With  the  galvanic  current,  stimulation  of  this  nerve 
caused  a  sharp,  quick  contraction,  which  did  not  persist.  Direct 
stimulation  of the muscles caused a  sharpl  quick contraction. 
Dr.  Thomas also noted that when the patient  grasped the hand of 
the observer but little force was used.  When told to let go there was 
some  delay.  This  was  also  noticed  when  he  was  told  to  grasp  an 
object, squeeze it,  and then let go. 
On March 2, pain at the back of the neck was first complained of, 
snd  di~culty in turning  his  head  was experienced.  This  soon van- 
ished,  however,  and  the  soreness  and  weakness  gradually  subsided. 
The  patient left the hospital in good condition 3£arch  21,  1900. 
On admission the urine showed conditions similar to those found on 
his first entrance to the hospital.  ~Vhen he was discharged there was 
only a trace of albumin and no casts were demonstrated. 
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a  piece  of nmsele  from  the  left  biceps  was  excised  for  microscopic 
examination. 
The patient this time also gave a  wrong address and we have been 
unable to locate him. 
MxeaoscoPxc  EXA~INATION  OF  EXeISED  )[L'SCLE.--Portions  of 
the  muscle  first removed  were  hardened  in  aleohol~  bichloride 
of  mereury~  and  Zenker's  fluid.  Celloidin  and  paraffin  were 
used  as imbedding  agents.  The  sections  were  mostly  stained  with 
haematoxylin,  eosin,  safranin,  congo  red,  picrocarmine,  and  van 
Gieson's fluid.  The Gram-Weigert  stain failed to show the presence 
of bacteria  in a  number  of sections examined.  No animal  parasites 
were found.  In every section some muscle fibers presented a peculiar 
anomaly.  As  seen  in  cross  section this  consisted  in  a  collection  of 
fibrillae cut transversely and encircled by a band of fibrillae cut longi- 
tudinally  (Plate XXX, Fig. 1).  Instead of one collection of fibrillae 
three or more bundles of them were sometimes so surrounded  (Plate 
XXXI,  Fig.  3).  The  muscle  fiber  showing this  anomaly  could  be 
normal  in  strueture  but more frequently siglls  of degeneration  were 
found,  affecting first  the  centrally  placed,  transversely  cut  fibrillae. 
These  would  stain  more  intensely  with  eosin,  but  still  reveal  the 
structures  that  go  to make  up  the  Cohnheim  fields.  ]in  subsequent 
stages this  was difficult or impossible to make out.  Finally,  a  mass 
staining  intensely with eosin was seen,  presenting  the characteristics 
of waxy degeneration  (Plate XXXI,  Fig.  3).  The surrounding  or 
encircling  longitudinally  cut  bundles  were  rarely  concerned  (Plate 
XXXI, Fig.  3 ), but if implicated the degeneration would begin with 
the  innermost  fibrillae  and  pass thence out to the  periphery.  These 
fibers were never attacked nntil the whole transversely eut bundle had 
undergone waxy degeneration.  Eventually the whole muscle anomaly 
could  occasionally be  seen  to have  suffered this  change.  In  ahnost 
every  instance  the  outer  muscle  fiber  appeared  contracted  and 
shrunken away from its sareolemnm sheath. 
In longitudinal sections similar changes were seen.  The first stage 
in the degeneration  seemed to consist in the contraction  of the inner 
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dered more prominent  (Plate XXX, Fig. 2).  Then cleavage of these 
fibrillae  would be noted  and  a  subsequent waxy condition  of  them 
with  a  loss, eventually, of their  cross striation.  The whole anomaly 
would occasionally show a marked curling or twisting,  such as is met 
with in degenerating muscle fibers  (Plate  XXX, Fig.  2). 
The  sarcolemma  was  generally  normal  in  appearance  but  some- 
times  showed  the  peculiar  blebbing  or  vascular  condition  (Plate 
XXXI, Fig. 4)  which I-Ioen (58)  has described in some degenerated 
voluntary muscle fibers of the  uvula.  This  blebbing was somewhat 
rare and its origin and development could not be traced so well as in 
Hoen's case.  The  appearances  seemed to correspond to his  descrip- 
tion except that  the granular  material  in the blebs was only seen in 
a  few instances  and  it  could not  be  determined  whether  this  came 
from  the  disintegration  of  the  fibrillae.  The  nuclei  occupied  the 
center  of  the  bleb,  and  their  frequent  absence  could  probably  be 
accounted for by the  plane  of the  section being cut  above or below 
that  containing  the  nucleus.  The  more  advanced  the  degeneration 
the larger the bleb, but no completely destroyed fiber was observed. 
The  muscle nuclei  presented,  at  times,  a  normal  appearance,  but 
frequently they were increased in number, swollen, vesicular in shape 
and  contained  one  to  two nucleoli  with  chromatin  granules.  They 
were  distributed  over  the  whole extent  of the  fiber  and  were often 
found between individual fibrillae of fibers that had undergone waxy 
degeneration.  Where this  degeneration was extreme the nuclei  also 
showed  changes:  They  would  be  of  no  definite  shape,  swollen  or 
decreased in size, would stain  intensely in haematoxylin,  and would 
assume bizarre  positions. 
As a  rule,  these muscle anomalies were somewhat below the  aver- 
age size of the muscle fibers.  They were round or oval in shape, and 
could be found  singly,  when  they were generally  larger  in  size,  or 
in groups of six or more (Plate XXXI, Fig. 3).  They were scattered 
over all the sections examined and seemed to bear no special relation 
to the muscle spindles or normal muscle fibers. 
The  muscle  not  taking  part  in  this  anomalous  condition  showed 
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described in muscles could be seen.  The  fibers were normal  in  siz% 
or  swollen  and  oedematous,  or  atrophied.  First  parenchymatous. 
changes were noted, as a result of which the striations failed to come 
out  distinctly  in  staining.  Then  the  different  gradations  of waxy 
degeneration  could  be  made  out,  and,  finally,  a  complete  homoge- 
neous mass,  with  no  intimate  muscle structure  discernible,  could be 
seen.  This  was especially marked  at the cut ends of the  fibers  and 
was probably here  due  to  surgical  trauma,  as  Erb (59)  and  Weber 
(60)  have  pointed  out.  Occasionally,  by the  teasing  of  a  fiber,  a 
gap was observed,  due to the  retraction  of the contractile  substance, 
which  showed waxy degeneration.  The  sarcolemma sheath  enclosed 
this  gap  and  within  were  found  very  fine  granules  which  took 
the  eosin stain.  Owing to the  lack of simultaneous  retraction  there 
could be seen,  in  places,  irregular  cross bands  of muscle,  also waxy 
in character.  At times this waxy condition had entirely disappeared 
and  the  thickened  sarcolemma  sheath  alone  remained,  filled  with 
rather  fine, eosin-staining granules  (Plate  XXXI,  Fig.  6),  or fibers 
presenting  this  change  in  only  a  few  fibrillae  could  be  seen,  the 
remaining part exhibiting waxy degeneration  (Plate XXXI, Fig.  6). 
Longitudinal  cleavage  was  observed  here  as  in  the  fibers  of  the 
muscle anomaly  (Plate  XXXII,  Fig.  7).  Cross  cleavage was  also 
made  out,  but  rather  infrequently.  It  could  not  be  determined 
whether  the  cleavage took place  in the  membrane  of  Krause  or  the 
plane of IIensen  (Plate XXXII,  Fig. 8). 
In  rare  instances  the  bursting  of  a  sarcolemma  sheath  and  the 
spreading  out of the contained  fibrillae was  noticed  (Plate  XXXII, 
Fig.  7).  The  sheath  at the point of rupture  ahvays  showed  Hoen's 
vesicular  degeneration,  which  had  evidently  weakened  it an~  might 
account  for  its  rupture  during  life.  The  phenomenon,  however~ 
might be a purely artificial one. 
Fatty  degeneration  of the muscle  was  not observed  in any  of the 
sections examined. 
Vacuolic  degeneration  was  rare.  In all the muscles  so affected a 
swelling of the fiber was seen and,  at times,  a  slight loss of the cross 
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varying  sizes,  and  so situated  that  their  long  axes  were  parallel  to 
the  long  axes of the  fibers.  Their  borders were sharp  and  well de- 
fined in every case and their contents consisted of a coarsely or finely 
granular  material  containing  occasionally two or three nuclei  (Plate 
XXXI,  Fig. 5).  At times the vacuoles occupied the periphery of the 
fiber, and then,  as a rule, contained a nucleus.  Vacuoles occasionally 
were  present  in  such  numbers  that  the  fiber,  on  cross  section,  ap- 
peared  riddled  with  them.  As  Schaefer  (61)  has  described,  their 
appearance  seemed to be heralded  by a  round  or oval,  opaque,  non- 
staining area in a muscle fiber. 
In  one  place  there  was  a  considerable  extravasation  of blood be- 
tween the fibers.  The sarcolemma sheath showed the vesicular degen- 
eration,  as  above  described,  rather  infrequently.  Occasionally  the 
sheath  was  considerably  thickened,  especially  if  its  fiber  had  been 
completely destroyed. 
The  nuclei  in  an  unchanged  fiber  were  normal,  but  with  com- 
mencing  degeneration  they would  greatly  increase  in  numbers  and 
occupy the  center  as well as the  periphery  of the  fiber.  By a  still 
further  increase in number  they sometimes  almost hid  the  structure 
of the muscle.  They were oval or vesicular in shape  and  contained 
one to two nucleoli.  Their long axes were, as a rule, parallel to those 
of the  fiber.  At  times  the  nuclei  would undergo  degeneration,  be- 
come shrivelled up, stain intensely and lie at right  angles to the long 
axes  of the  fiber.  They disappeared  apparently  by karyolysis.  In 
no  place  where  there  was  this  proliferation  of  nuclei  were  new 
muscle fibers to be found, but occasionally distinctly reparative  pro- 
cesses were  observed.  The  nuclei  would  lengthen  out  and  become 
like  a  rod  (Plate  XXXIII,  Fig.  10).  In  these cases two or  three 
nucleoli  would be seen  in  them  and  indentations  would  indicate  a 
commencing  division.  Finally,  one of these rods would form four- 
teen or more nuclei  (Plate  XXXIII,  :Fig.  11).  The next step was 
the taking on of protoplasm by these nuclei and their formation  into 
myoblasts or  sarcoblasts.  They received this  protoplasm  at  the  ex- 
pense of the contractile substance of the muscle fiber and consequently 
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substance, might simply be enclosed by the sarcolemma sheath  (Plate 
XXXIII,  Fig.  1~).  Up to this  point amitosis  was alone observed, 
but  now  the  myoblasts  sometimes  showed  exquisite  examples  of 
karyokinesis  (Plate XXXIII,  Fig.  13).  The new nuclei so formed 
did  not  appear  to  make  new cells,  but  probably  in  a  further  stage 
would form the sarcolmrana nuclei of a new muscle cell. 
The formation of spindle-cells from these myoblasts was seen,  but 
no new muscle fibers were made out.  This might  be due to the fact 
that the process had not continued long enough.  ~{uscle regeneration 
by  the  longitudinal  cleavage  of  the  old  fibers  and  the  subsequent 
budding of the same was also not observed, though longitudinal clezv- 
~ge of a collection of fibrillae from an old fiber was occasionally met 
with  (Plate XXXII,  Fig.  8). 
The  myoblastie  cells,  at  times,  showed  degenerative  processes. 
Their nuclei would then stain intensely and finally disappear, leaving 
the cell protoplasm which would then take on an intense eosin stain. 
By the total destruction of all these cells the sareolemma sheath might 
be so pressed together by the surrounding fibers as to make it difficult 
of recognition. 
3/fusele spindles were,  at  times,  noticed  in  the  sections,  but  there 
was  no  increase  in  their  frequency or  any  pathological  change  dis- 
cernible. 
Nerves.--The nerves seemed normal in structure,  save that in some 
instances  there  was an  increased  number  of nuclei  in  the  sheath  of 
Sehwann. 
Connective  Tissue.--The  increase in sm~ll round cells in the peri- 
mysium externum  and  internum  was comparatively  infrequent.  It 
could be seen especially in the perivascular connective-tissue space of 
the former.  Much more marked  in these situations was the increase 
in  connective  tissue,  which  was  more  noticeable  in  the  perimysimn 
externum.  The  tissue  was oedematous  and  very loose in  structure. 
Occasionally it was seen taking the place of a completely degenerated 
muscle fiber, or a collection of fibers (Plate XXXII, :Fig.  8).  It was 
especially rich in newly formed blood-vessels, and  where it  bordered 
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across the fiber, if longitudinally cut, and, by further development of 
other blood-vessels and loose connective tissue, the position of the fiber 
might be completely occupied by these structures.  The  increase in 
fat cells was, at times, quite marked (Plate XXXII, Fig. 9).  Occa- 
sionally the connective tissue underwent a  waxy or granular change 
and an eosin-staining, granular mass might be alone discernible.  In 
some places large multinucleated giant cells' were noted in the con- 
nective tissue, near degenerated muscle fibers. 
The small nodules, referred to in the patient's first history, on sec- 
tioning  and  staining,  proved  to  be  small  subcutaneous  abscesses. 
There was  nothing  specially remarkable  about  them.  No  bacteria 
were noted in them by the Gram-Weigert stain. 
The  muscle excised from the  patient's  left  biceps  on  his  second 
admission was hardened in alcohol, embedded in eelloidin and stained 
with haematoxylin and eosin.  I  have been unable to see these sections 
as they were destroyed during a small-pox epidemic in the ward.  Dr. 
I-tarris, who was in charge of the patient at that time, has written to 
me  that  the muscle anomaly was  wanting  in  these  sections,  but  a 
distinct myositis was present, which consisted, especially, in a  great 
increase in connective tissue between the fibers. 
It  seems fair to  conclude that  the above case was  one of derma- 
tomyositis, although it is unfortunate that in the light of our further 
knowledge we have been unable to question the patient more minutely 
on some of the symptoms in this disease.  The swelling spoken of as 
present at the onset was probably oedema, which is always associated 
with  dermatomyositis.  No  oedema was  noted  on  his  admission  to 
the hospital.  He was not asked as to a  skin eruption, but if it con- 
sisted of merely an erythema he might easily have overlooked it on 
account of his color.  Further information as to fever and some other 
points  is  also lacking.  I  regret I  did not pay any attention to  the 
macroscopic condition of the portion of muscle first removed.  3~icro- 
scopically the findings' are identical with those seen in this affection. 
I  have been unable to find a satisfactory explanation for the muscle 
s Seen also by Wagner in his second case. 
9 Frohmann  describes  peculiar findings  in  his case,  but they are too indefinite for 
us to judge whether or no he observed this anomaly. 
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anomaly.  It has  been described  in  two  instances  and  two explana- 
tions  have  been given for  its  occurrence.  Both,  however,  seem un- 
likely and  rather  fanciful  Bataillon  (62)  found  it  in  frog larva. 
He considers it a  degenerative process and says it begins by the tear- 
ing of certain of the outermost fibrillae of a muscle fiber.  These torn 
ilbrillae  then  circumscribe  those  centrally  located,  and  are  more  or 
less  obliqnely  placed.  They  run  in  all  directions  and  are  plainly 
separated from the central bundle.  Often they show a  more regular 
arrangement  and by cross section may be seen to encircle,  as a  ring, 
with longitudinal fibrillae, the transversely cut fiber.  The regularity 
of their  cross and  radial  striations,  as well as their  staining  proper- 
ties,  speaks  strongly  against  this  view.  J.  Schaffer  (63),  on  the 
other hand,  thinks  that  the  muscle is not  at  all concerned,  but  that 
the  encircling  ring  or band  belongs to  the sarcolemma,  which,  by a 
peculiar  arrangement,  simulates  muscle  striations.  It  is  generally 
found  in  atrophied  fibers of which  the  sarco]emma  sheath  has  rup- 
tured.  After the rupture the sheath is retracted and drawn down in 
folds over the muscle fiber, below the site of rupture.  The fiber above 
this retraction  is without its sheath and the fibrillae are here widely 
spread apart.  The successive infoldings of the retracted  sarcolemma 
sheath causes the appearance of the circular striations.  Our case, in 
]Figs.  1  and  3,  seems  to  refute  this  theory,  as  the  ring  or  baud 
can be plainly seen shrunken away from the surrounding  sarcolemma 
sheath.  (Plate  XXX,  Fig.  7,  appears  to  show  that  this  ring  or 
band  is  muscle,  cut  in  cross  section.)  The  radial  striations  may 
possibly be  due,  Schaffer  thinks,  to  the  effect of  the  acids  used  in 
Flemming's  solution--the  hardening  agent  employed.  Some  of the 
tissue was hardened  in Miiller's fluid and similar  pictures were seen, 
due,  as  Schaffer conjectures,  to  a  contraction  caused by the  embed- 
ding  process.  The muscle in  this  case was from the  gastrocnemius 
of  a  man.  The  description  and  plates  correspond  quite  closely to 
the  findings  in  our  case,  but  some minor  differences  exist.  In  the 
lower types of vertebrates and invertebrates  a bundle of transversely 
cut  fibrillae  is  found,  in  cross  sections  of  muscle,  surrounded  by a 
band  of longitudinal  fibrillae,  which  are  in  turn  encirc]ed by sarco- Walter Ralph  Steiner  431 
lemma with a  layer of undifferentiated sarcoplasm.  K5lliker  (64), 
Rollet (65),  and others have described such pictures.  Our anomaly, 
consequently, may be looked upon as a structure reverting to that seen 
in the lower types.  Atavism, however, does not explain, but merely 
places the question in another phase. 
In the other instance found in man it was also seen in the gastroc- 
nemius muscle; so it may be  a  normal structure o£ that muscle and 
have some hitherto  unknown function.  It  is  our  purpose  to  study 
further the histological structure of gastrocnemius muscles to see how 
frequently this so-called anomaly occurs and if it has any function of 
its own.  It is interesting to note that it was not found in Kell's or one 
of Oppenheim's cases of dermatomyositis, though the gastrocnemius 
muscle was examined. 
It  is  not  inconceivable  that  what  I  have  called  above  a  muscle 
anomaly may be  merely the  result  of  pathological  changes  in  the 
muscles.  The blebbing of the sarcolemma, if of pathological occur- 
rence, would doubtless weaken the muscle sheath and possibly a  rup- 
ture  might  subsequently ensue.  The  outermost muscle fibrillae  of 
the fiber, then no longer closely confined, would have a  tendency to 
spread out.  If consequently a cross section of this fiber were cut at a 
point where these fibrillae have begun to spread out a picture similar 
to the so-called anomaly (see Plate XXX, Fig.  1) would be obtained. 
I  have,  also,  been unable to  explain why degeneration begins  at 
the center of the anomaly and goes outward towards the periphery. 
In cross sections the longitudinal band seemed to press the transverse 
fibrillae  very closely,  and  by  this  constriction  the  nutrition  of  the 
latter might be interfered with and the final result be degeneration 
of the centrally placed muscle bundle.  I  merely offer this as a  pos- 
sible partial explanation. 
I  am indebted to many friends who have looked over my sections 
and  given helpful  suggestions;  especially do  I  desire to  thank  Dr. 
Welch  for his  kindly  aid  and  valuable  advice,  and  Dr.  Osler  for 
allowing me to report this case. 
I  am under obligations to Dr.  Wolfe, of Hartford, Conn.,  for the 
photomicrographs which accompany this article. TABLE I.-- 
Reporter.  ~  Sex.  •  ¢j 
1.  E, Wagner.  11863 Woman. 
'  I 
2.  Potain.  1875!Man. 
1~.  Boeck. 
13.  Fuckel. 
14.  Lewy. 
15.  K0ster. 
16.  Kell. 
1~.  Frohmann. 
18.  Lepine and 
Bonnet. 
19.  Janowsky and 
Wyssokowicz. 
fi~O. Baciatii. 
21.  Oppenheim. 
22.  Oppenheim. 
23.  Oppenheim. 
~4.  Oppenheim. 
95.  Oppenheim. 
~6.  Christen. 
~7.  Forcheimer. 
28.  Steiner. 
3.  E, Wagner.  ]1887' Woman. 
i 
4.  Unverricht  11887 Man. 
land Marelaand. J  i 
6.  Jacoby.  i1888 Man. 
7.  L6wenfeld.  1890 Man. 
8,  Unverrieht,  i18~91  Woman. 
9.  Strfimpell.  1891 Man. 
10.  Senator.  1891 ]Y[an  !  • 
















Occupation.  Onset.  ¥~  Parts  Implicated. 
Servant.  Swelling of both arms.  i  es.  Neck, thorax, abdomen 
Malaise, weakness, pains Yes.  and arms. 
Farmhand.  in extremities, andred-J  Pharynx, arms and legs. 
n~S~ of eye-lids.  I 
Cook.  Pain in back and sacrum. Yes.  Pharynx, neck, thorax, dia- 
phragm, arms and legs. 
Stone-mason. iDragging pains in arms  Yes.  Pharynx, neck, thorax, b'k, 
and legs.  abdomen, arms and legs.  i 
..............  Malaise, weakness and  Yes.  Pharynx,  larynx,  neck, 
depression,  thorax, back, abd'n, arms 
and legs, 
Machinist.  Feeling of tension in  ]Yes.  Tongue, thorax, back, ab- 
I  right calf.  domen, arms and legs. 
Postman.  Pain in left calf.  iYes.  Pharynx, neck, abdomen, 
arms and legs. 
.............  Swelling of both legs  i  Yes*  Face, neck, thorax, back, 
and urticaria.  ]  abdomen, arras and  legs, 
i 
Gardener.  Nausea, vomiting, head- Yes,  Face, eyes, tongue, phar- 
ache, and general  [  ynx, diaphragm, arms 
malaise,  and legs. 
Baker,  Pain in right leg.  ~Yes"  Thorax, arms and legs. 
Restaurant-  Weakness, anorexia,  IYes.  Larynx, diaphragm,  abdo- 
keeper,  sleeplessness, dragging  men, arms and legs, 
'  pain in back and pain-[ 
ful stiffness in limbs.  ] 
Yes.  Face, neck, thorax, abdo-  Laborer.  Violent  and thighs,  pains in loins  men, arms and legs. 
..............  Diarrhoea and slight  Yes.  [Arms and legs. 
fever. 
..............  Malaise, cough and ano- Yes.  Thorax, abdomen, arms 
rexia,  t  and legs. 
Malaise and weakness.  No.  Face,  tongue,  pharynx, 
I  larynx,  neck,  thorax, 
back,  abd'n,  diaphr'm, 
Sailor.  Pain in right calf.  Yes.  arms  and  legs.  Pharynx, larynx, thorax, 
I  arms and legs. 
42 Inspector,  Malaise and pain in  ?  Arms and legs. 
No. 
thighs. 
59 Carpenter.  Intermittent, dull pains 
in the head. 
Servant.  Pain in arms. 
Clerk.  Vague rheumatoid pain~ 
in upper part of body, 
especially the arms. 
Malaise, anorexia, chilly 
38  ..............  sensations. 
10  Erythema, fever, pain in 
neck and arms. 





l0  .............. 
perspiration. 
Fever, roseola, pain in 
extremities. 
Angina. pain in extremi- 
ties, fever. 
Pemphigus-like erup- 
tion, vague rheumatoid 
pains. 
Irritation of skin and 
mucous membrane, 
headache, pain in 









Pain and swelling in  i Yes. 
right foot. 
Face, back and arms. 
Pharynx, larynx,neck, dia- 
phragm, abd'n, arms, legs 
and sphincter ani muscle. 
Pharynx. neck, thorax, 
arms and legs. 
Pharynx, arms and legs. 
Pharynx, neck, arms and 
legs. 
Pharynx, tongue, arms and 
legs. 
Pharynx, arms and legs. 
Pharynx, larynx, arms and 
legs. 
Face, abdomen, arms and 
legs. 
'Thorax and legs. 
Thorax, arms and legs. 
I 
31 Stone-quarry- 
i  mail. 
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No.  2 mos.  Recovery. 
No.  3 mos.  Recovery. 
No.  8 days. Death. 
Yes.  2~ mos. Recovery. 
No.  9 mos.  Death. 
No. 
Complications. 










Acute cirrhosis of 
liver.  Bronc'p'a. 
Bronchitis.  Myo- 
carditis. 














Autopsy by Huber. 
Autopsy by 
Marchand. 
Autopsy by von 
Recklinghausen. 
: No autopsy. Muscle 
excised during life. 
No autopsy. 
Bronchitis  .....................  Autopsy by Hauscr. 
Pneumonia.  Dia-  Pneumonia.  ~ No autopsy. Muscle 
betes.  ~ excised at death. 
Bronchitis.  Ne-  • ....................................... 
phritis. 
G onorrhoea .......................................... 
Bronchitis  .....................  J No autopsy. Muscle 
excised at death. 
Menorrhagia  ............................................ 
Bronchitis. 
Broncho-  Broncho-  Autopsy. 
pneumonia,  pneumonia. 
t Autopsy.  Muscle 
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RI~SUMI~  0Y  PATHOLOGICAL  FI:~DI~GS. 
E.  WAG~ER.--Muscles  pale,  greyish-red  in  color.  On  section  the  muscles 
were  quite  fragile  and  showed occasionally  haemorrhages  between  the  fibers. 
Different  grades  of  waxy  degeneration  to  complete  destruction  of  the  con- 
tractile  substance.  An  extreme grade  of fatty  metamorphosis.  At  times both 
of these  changes  are  seen  in the  same fibrillae.  No vacuoles, but an  increase 
in  muscle  nuclei.  Connective  tissue  unchanged.  Numerous  diffuse,  very 
small loci  of  pus corpuscles.  The nerves  showed a  waxy and  fatty  degenera- 
tion.  Muscles of breast, abdomen, neck,  upper arm and forearm examined and 
found  implicated. 
PorAIN.--Subcutaneous tissues infiltrated  with serum. 
Muscles'pale and  permeated with serum. 
Many  fibers  exhibited  granular  degeneration.  The  striations  were  fre- 
quently indistinct.  Spleen enlarged.  Muscle from left forearm examined and 
found implicated. 
E. WAG~ER.--Subeutaneous tissues infiltrated  with serum. 
The muscles mostly of a  uniform pale red  color.  In the  flexors of the  fore- 
arm  spots  and  streaks  of  very  pale  appearance  alternate  with  darker  areas. 
The  muscles  are  permeated  with  serum  of  a  peculiar  hard  consistency,  and 
are  more fragile  than  normal. 
Fibers swollen and  showed parenchymatous or waxy degeneration  in  differ- 
ent stages, as well as fatty changes.  The striae faint or invisible.  Atrophy of 
single  fibers with simultaneous nuclear  increase,  or vacuoles  without nuclear 
increase  or  atrophy.  Two  or  more  pathological  processes  mostly found  near 
each other.  Diffuse and circumscribed serous infiltration between the  muscles 
and  in  the  connective  tissue.  Connective  tissue  showed  proliferated  nuclei 
and  single  multinucleated  giant  cells.  Regenerative  processes  of  the  muscle 
and  connective  tissue  seen.  In  places  dilatation  of  capillaries  and  small 
haemorrhagic extravasations.  Pectoralis major, intereostals, rectus abdominus, 
diaphragm,  triceps  brachii,  iliacus,  gluteus  major  and  soleus  examined  and 
found implicated. 
UNVERRICHT AND  MA~CHA~D.--Firm,  tense  oedema  of  subcutaneous tissues, 
which are permeated by a  yellowish serous fluid. 
The  muscles  are  generally  of  a  dark  reddish-brown  color.  They  are  soft, 
fragile  and  without  lustre.  On  cross  section  pale,  slightly  transparent,  light 
grey streaks alternate  with dark red  areas.  When one  predominates it  gives 
its  color  to  the  muscles. 
Fibers  swollen and  showed different  stages  of a  hyaline or  waxy degenera- 
tion  and  a  finely  granular  cloudiness.  Occasionally  fatty  degeneration  was 
met  with.  Longitudinal  and  cross cleavage.  S~riae  in  places  completely gone. 
No  vacuoles  and  no  increase  in  muscle  nuclei.  Interstitial  tissue  infiltrated 
with  small  round  cells.  Blood-vessels  dilated  and  filled  with  blood.  Occa- 
sionally  large  or  small  haemorrhagic  extravasations  noted.  Spleen  not  en- 
larged.  Extensors  of  arms  (except  triceps),  extensors  of  thigh  texcept  sar- 
torious  rectus  and  vasti)  and  extensors  of  toes  much  implicated.  Sterno- Walter Ralph Steiner  435 
¢leido-mastoid,  pectoralis  major  and  psoas  muscles  considerably  changed. 
Flexors of thighs and legs as well as muscles of the back only slightly impli- 
cated.  Abdominal muscles almost unchanged. 
H~'P~ ANn JACKSON.--Firm, tense oedema of subcutaneous tissues.  Muscles 
pale and generally yellow in  color, though occasional haemorrhagie areas are 
seen.  They resemble the muscles of a  dog and are markedly infiltrated with 
serum. 
Different grades  of  hyaline  or  waxy  degeneration to  complete destruction 
of contractile substance.  No fatty or granular  degeneration observed.  Striae 
faint or lacking.  No vacuoles and  no increase in  muscle nuclei.  Interstitial 
changes slight, but  round-cell infiltration was  found in  the perivascular  con- 
nective tissue  or  near  degenerated fibers;  in  the  latter  places  especially  in 
the empty sarcolemma sheaths.  Spleen enlarged.  Rectus abdominis, triceps 
brachii,  quadriceps femoris, pharynx  and  other muscles examined and  found 
implicated. 
JACOBr.--Coarsely  granular  and  waxy  degenerations  in  different  stages. 
Fatty  degeneration  also  noted.  Longitudinal  cleavage.  Transverse  striae 
generally  lacking.  Vacuoles  and  an  increase  in  muscle  nuclei.  Increase  in 
connective tissue, which is  myxomatous or fibrous in structure.  Perimysium 
externum,  at  times,  exhibited  fatty  or  waxy'changes.  Some  nerves  showed 
inflammatory  changes,  or  an  increase  of  nuclei  in  the  sheath  of  Schwann. 
Left  supinator  longus and  right  gastrocnemius  examined  and  found  impli- 
cated. 
STRi~MPELL.--Muscles  paler than normal and yellower in color. 
Fibers swollen or atrophied and showed a  hyaline or waxy degeneration or a 
finely  granular  cloudiness.  No  fatty  degeneration noted.  Longitudinal  and 
cross cleavage.  Transverse striae generally absent.  Vacuoles and an increase 
in muscle nuclei.  Occasionally a  new formation of connective tissue between 
the  fibers.  Typical  interstitial  loci  of  small  round cells,  especially  in  the 
perivascular  connective  tissue.  Capillaries  dilated  and  filled  with  blood. 
Spleen  enlarged.  Eye,  tongue,  pharynx,  deltoid  muscles  of  arms,  lower  ex- 
tremities and  diaphragm examined and found implicated. 
SENATOR.--Subcutaneous tissues infiltrated with a  sero-purulent fluid. 
Muscles paler than normal. 
No  muscle  degeneration.  No  vacuoles  but  an  increase  in  muscle  nuclei. 
Connective  tissue  increased  and  oedematous.  Interstitial  changes  most 
marked.  Infiltration  of  round  cells  (mononuclear  and  polymorphonuclear 
leucocytes)  seen everywhere, especially in  the perivascular connective tissue. 
Blood-vessels  dilated  and  filled  with  blood.  Small  masses  of  extravasated 
blood  occasionally  noted.  Great  increase  in  muscle  spindles.  Right  biceps 
brachii examined and  found  implicated. 
FvcKEL.--Subcutaneous tissues infiltrated with serum. 
Muscles somewhat swollen, darker than normal and haemorrhagie.  They aro 
quite fragile and lack their normal lustre. 436  Dermatomyositis,  with  Report  of  a  Case 
Fibers changed  in  places to  cloudy granules. 
Transverse striations partly destroyed. 
Muscle from extensors of upper arms examined and found implicated. 
KSSTER.--The muscles were pale, not tense, but quite firm. 
Some  fibers  showed  finely  or  coarsely  granular,  or  hyaline  degeneration. 
No  fatty  change  observed.  Longitudinal cleavage.  Transverse  and  longitu- 
dinal striae singly or both wanting at ~imes.  No vacuoles and no increase in 
muscle nuclei.  Interstitial foci of small round cells especially in the perivas- 
cular  connective  tissue.  Capillaries  and  smaller  blood-vessels  dilated  and 
filled with blood.  Some free red blood-corpuscles in the muscles.  Spleen not 
enlarged.  Biceps, pectorals, intercostals, peroneus, tongue, diaphragm, larynx 
and  pharynx  muscles  examined  and  found  implicated.  Pharynx  and  inter- 
costal muscles most changed. 
KE~.--Many fibers swollen and  some showed granular  and  hyaline degen- 
eration.  Striae  partly  or  wholly  absent.  No  vacuoles.  Between the  fibers 
many  large  cells  with  large  nuclei  (proliferating  cells  [?]).  In  places 
periarteritis. 
Spleen  enlarged.  Supinator  longus,  pronator,  intercostals,  heart  and  gas- 
trocnemius examined and  found  implicated. 
FROHMANN.--Granular  degeneration of many fibers and  loss of cross stria- 
tions.  Waxy degeneration.  Increase in nuclei.  Peculiar puckering and  fold- 
ing of the sarcolemma.  Slight interstitial changes of an inflammatory nature. 
JA~OWS~:Y A~D WYsso•owIcz.--The  muscles are pale and of a  yellowish-grey 
color.  They are permeated with serum and of a  peculiar hard consistency. 
Fibers atrophied  and  showed a  granular  and  waxy  degeneration.  Marked 
increase  in  connective tissue.  There  was  only  a  slight  cellular  infiltration. 
The nerves showed no inflammatory change.  Spleen not enlarged.  Muscles of 
back, upper and lower extremities, throat, diaphragm and sphincter ani exam- 
ined and found implicated. 
BACIALLL--Muscles paler than normal. 
Fibers swollen or atrophied.  They showed different stages of hyaline and 
waxy degeneration with complete destruction of contractile substance.  Longi- 
tudinal cleavage.  Vacuoles'and an increase in muscle nuclei.  Marked increase 
in interstitial connective tissue with abundant infiltration of white blood-cor- 
puscles  and  here  and  there  small  haemorrhagic extravasations.  Spleen  en- 
larged. 
OPPENREIM.--Piece of  muscle  excised  from  the  gastrocnemius showed  the 
characteristic changes of a  severe interstitial and parenehymatous myositis. Walter Ralph Steiner  437 
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DESCRIPTION  OF  PLATES. 
All  of  the  illustrations ar0  photo-micrographs.  The  objectives and oculars were 
the  Zeiss  apochromatlc;  the  condenser  was  Bauch  and  Lomb's,  with  a  numerica~ 
aperture  of  1;  the  illumination waS  the  electric  arc;  Zetnow's light  filter  with 
methylene blue was used.  The plates were Cramer's  isochromatic (medium) and the 
exposure was two and  a  half seconds. 
PLATE  XXX. 
Fig.  1.  × 656.  Objective  6  ram.  N.  A.  95.  Compensat.  proj.  ocular  No.  6. 
8tain, haematoxylin-eosin. 
The muscle anomaly is here well shown in cross section, in the  central part of the 
field.  The  innermost fibriHae  are  cut  transversely and are  surrounded  by a  longi- 
tudinalband offibrillae, which  is  somewhat  shrunken  away  from  the  sarcolemma. 
The cross  striation  of  the  longitudinal band  in  quite  prominent.  The  anomaly  is 
about equal in size to the other fibers. Walter Ralph Steiner  441 
Fig.  2.  ×  570 and reduced.  Objective 6 mm.  N.  A. 95.  Compensat. proj: ocular 
No.  6.  Stain, haematoxylin-eosin. 
The muscle anomaly represented cut  longitudinally.  The  innermost fiber  is  con- 
tracted and somewhat curled on  itself.  Its  striations are  very prominent.  To  the 
right are waxy fibrillae, showing longitudinal cleavage and loss of  some of the cross 
striations.  The vesicular degeneration of  the sarcolemma is to be noted in places. 
PLATE  XXXI. 
Fig,  3.  x  570.  Objective6 ram. N. A. 95.  Compensat. proj. ocular No.  6.  Stain, 
haematoxylin-eosin. 
Six  of  these muscle  anomalies,  about  equal in  size to the normal fibers, are seen. 
Some  of  the  fibrillary bundles  are  stained  deeply and have a  homogeneous appear- 
ance.  The larger one in the  lower row shows this waxy  change especially well and 
the  innermost  border  of  the  longitudinal muscle layer is  beginmng to be similarly 
affected.  The  upper  right  anomaly  shows  three  fibrillary bundles  cut  in  cross 
section and surrounded  by  longitudinal fibrillae.  In  some  the  muscle is  consider- 
ably shrunken away from the sarcolemma. 
Fig 4.  x  570andreduced ~.  Objective 6 mm.  N. A. 95.  Compensat. proj.  ocular 
No.  6.  Stain, haematoxylin-eosin. 
The  blebbing or  vesicular degeneration of the sareolemma.  In a few blebs nuclei 
are to be seen.  There is a  great increase in nuclei in the muscle fiber on the left. 
Fig.  5.  x  570  and  reduced  y~.  Objective  6  ram.  N.  A.  95.  Compensat.  proj. 
ocular No.  6.  Stain, haematoxylin-eosin. 
The  swollen condition  of  a  muscle  fiber filled with  vacuoles.  The  vacuoles  are 
sharply defined, when well focused, and  are  generally fairly  well  filled  with  rather 
fine granules.  A  nucleus is to be seen  in the innermost vacuole. 
Fig. 6.  x  570  and  reduced  ~.  Objective  6  ram.  N.  A.  95.  Compensat.  proj. 
ocular No.  6.  Stain, haematoxylin-eosin. 
The swollen and degenerated  sarcolemma sheath  is  here  represented as quite well 
filled with  rather  fine  granules.  The  fiber  on  the  right is swollen  and shows waxy 
degeneration together with this granular condition. 
PLATE  XXXII. 
Fig.  7.  ×  570  and  reduced.  Objective  6  ram.  N.  A.  95.  Compensat.  proj. 
ocular No.  6.  Stain, haematoxylin-eosin. 
The  bursting  of  the sarcolemma sheath  and  the  spreading out  of  the  fibrillae. 
Above  and  below  this  spot  the  muscle fiber is  contracted.  An  increase  in muscle 
nuclei is  seen.  This  bursting  of  the  sareolemma sheath may be due to its weaken- 
ing  caused  by  the  vesicular  degeneration  at  this  place,  or  it  may be an artificial 
phenomenon. 
Fig.  8.  x  570 and reduced.  Objective 6 ram.  N.  A.  95.  Compensat.  proj.  ocular 
No.  6.  Stain, haematoxylin-eosin. 
Increase of connective tissue at expense of the muscle which in places is broken up 
into bands or shows a waxy condition of the fibrillae.  Cross and longitudinal  cleavage 
is here seen.  The connective tissue is loose and very oedematous.  There is a marked 
increase in muscle nuclei. 44"2  Dermatomyositis,  with  Report  of  a  Case 
Fig.  9.  × 156  and  reduced  :/~.  Objective  16  ram.  N.  A.  30.  Compensat. proj. 
ocular No.  6.  Stain,  van Gieson. 
Increase of  the  perimysium externum.  Many fat cells and new blood-vessels.  In 
the upper part of the field a  sarcolemma sheath  containing myoblasts is to be noted~ 
The muscle fibers show an increased number of nuclei. 
PLATE XXXIII. 
Fig.  10.  ×  570.  Objeetiv6  6  mm.  N.  A.  95.  Compensat.  proj.  ocular  No  6. 
Stain,  haematoxylin-eosin. 
Rod-like nuclei in a  row of four are to be seen in the center of a  muscle fiber. 
Fig.  11.  × 570.  Objective  6  mm.  N.  A.  95.  Compensat.  proj.  ocular  No.  6~ 
Stain,  haematoxylin-eosin. 
By  direct division of  these  rod-like nuclei  long  rows of  nuclei can be found.  In 
this figure a  line of eleven can he seen. 
Fig.  12.  ×  156.  Objective  16  ram.  N.  A.  30.  Compensat.  proj.  ocular  No.  6. 
Stain,  haematoxylin-eosin. 
These  muscle  nuclei  are  here  situated in  the  hollow  of  a  muscle fiber and in an 
empty sarcolemma sheath and are surrounded by protoplasm.  These cells are known 
as myoblasts or sarcoblasts. 
Fig.  13.  ×  1390.  Objective  2  ram.  N.  A.  1.42.  Compensat.  proj.  ocular No.  6. 
Stain, haematoxylin-eosin. 
One of the myoblasts seen in the last figure  is  shown  under  higher  amplification 
undergoing karyokinesis. THE  JOURNAL OF EXPERIMENTAL  MEDICINE.  VOL. VI.  PLATE  XXX. 
F/G. 1. 
FIG.  2. THE JOURNAL OF  EXPERIMENTAL MEDICINE.  VOL: Vl.  PLATE  XXXI. THE JOURNAL OF  EXPERIMENTAL MEDICINE.  VOL. Vl.  PLATE  XXXll. THE  JOURNAL OF  EXPERIMENTAL  MEDICINE.  VOL.  VI.  PLATE  XXXlll. 
FIG. 10. 
FIG, 11. 
FIG. 12. 
FIG. 18. 